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May 28 
Mny 28 
May 27 
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Stage. 

Feet. 
25.2 
23.1 
30.1 
24.0 
21.5 
21.8 

.. 
' SECTION W.-RIVERS AND FLOODS. 

Date. -- 
May 30 
May 31 
May 30 
May 31 
May 31 
May 31 

RIVERS AND FLOODS, MAY, 1916. 

11 issourl. . . . . . .... do.. . ..... 
Grand.. . .. . . . 
Missouri __.... 
(>sage.. . . . . . . . 
Missouri.. ._.. 
_ _  

By ALFRED J. HENaY,'bfessor of Meteorology, in charge of River and 
Flood Division. 

Feet. 
22.0 
22.0 
is. n 
21.0 
20. o 
21.0 

[Dated: Washington, D. C., June 25, 1915.1 

The last decade of May, 1915, was generally a rainv 
ortions of the counky, with 

L a y  to excessive rainfa. P 19 over the ~ i c ~ l e  axid Lower 
Mississippi Vdey,  the Gulf and South Atlantic. S t a h ,  
and the California Vdey.  Owing to the prot,racbecl 
dry weather previous, however, the 1;esulting. riqer stn.ges 
were soniewhat lower than ordinarily obtain i n  conso- 
quence of like aniounts of rainfall. 
Mississippi Rivm.-No material rises were caused in 

the Mississip i, owing to the previous dry period, unt,il 

set in over tlie watersheds of the Lower Missouri, Des 
Moines, and Illinois Rivers. On May 31 freshet stages 
were reached alon the Mississip i River from Quincy, 

stage of 13.5 feet--0.5 feet. a.hovr f l c ) c d  st.nge-wns 
reached at  S a. ni. on the 31st.. 

The h t  advisory or flood-wa.rning niessagee were 
disseminated by the St.. Louis Weather Bureau oflice 
on May 26. By the 31st3 all the streanis in the St.. Loiiis 
River district, escept tlie Gnsconade, were eit.lior hi 
flood or were rapidly approaching flood st,age. 

Since this flood )enocl est.ends inbo the fd lwing  

issue. 
Missowri Riwr.-FLood stages xl>o.c.c I<ansas C5t.p 

were not reached, alt.liough freshot stages prevn.ilec1 111 
raoticall all tributaries in Kansas, Iowa, and Nebraska. 

idow d n s a s  City, however, flood st.ages olhxined 
generally from the 25th, with a continuous rise to the end 
of the month. As a result of these bank-full stages in the 
lower reaches of the river, lowlands were inundated : but, 
owing to the higher elevation of most of t.lie land under 
cultivation, no material damage 6o crops was sustained 

Railroad t.rzi%c was tied up in except nt R few 
Knnsas Cit an elsewhere, generdy over the flooded 
sections, dhough the dnmage to  tracks and bridges 
\vas locd, and the greatest damage suffered by the s l i p  

. ping interests was t,he delay occasioned t,o traffic and 

eriod over the greater 

after trhe 26t P 1, on which da6e heavy to escessive rains 

Ill., t,o Cape Girar % esu, Mo., whi P e at Hannibnl, hfo.. ti 

month, a further c 1 iscussion will appeiw in t.he nest. 

. 
zlaces 

trauspor fa tion. 
At Pattonsburg, Mo., Grand River overflowed its 

bmlis submerging tlie entire town. Families in one- 
story buildings and all merchandise were moved to 
upper st.ories for safety. Train service was completely 
cut off for some time. 

A t  Lesington, Mo., t*he damage caused tb crops in 
that vicinity a.nd in Ray County amount.ed to thousands 
of dollars. Loss to bridges amounted approximately to - ~~ 

$150,000. 

overflowing of the Osage River. 
At  Bagnell, Mo., great damage was caused by the 

The following table gives the st es a t  and above 
flood stage nt points along the Missouri -5 iver from Kansas 
City t,u the mouth, up to the end of the month: 

Station. 

Enusns City. Yo ... . . . . . . 
WVav?rly. Mo. . -. . . . . . . . , 
~hillicothe Yo.. _._. __. , 
Roouvilb. b o .  . ._. . . . . . , 
Osmdo Mo 
lTcrnial;n, MO.. . . . . . . . . . 

River. 

Since the crest of the food in the lower Missouri was 
not reached at t,he end of the month, a further report 
t.liereon will be made in tlie nest issue. 

Arkwisas R ~ I *  cind k*ibu.ta&s.-h the Fort Smith 
Eiver district the most desbructive flood since 190s began 
011 kl'ny 25, and cont.inuecl until Juvc 2. This flood was 
due t.0 frequeili : h ~ w e r s  oyer 0kl;hmi;i and elistern 
Kansas h n i  tho 1 cbil t.o the 334  which thurouglily satu- 
rated the soil ol-er the watersheds of the Arkansas, Ver- 
digris, and Keosho Rivers, producing a steady though 
not rn >id rise bo stages considerrrbly above normd in all 

dnys then i'ollomd. 
'rile h-tx~shu X.iT-er passed flood stage at Fort Gibson, 

 old;^, during the night on May 24; the Verdigris, at 
Sorth Muskogee, Okla., on the 37th; and the Arkansas 
12ivrr. lit8 Fort Smith, on the 26th; and at Tulsa, Olila., 
on the Xth. The Arkansas reniained above flood stage 
at Fort Smith from May 36 to June 3, inclusive. Al- 
though the flood stage was not reached at W andotte, 

below that station. A flood warning for the Neosho 
Rirer, and the Arkansas from the mouth of the Neosho 
to Fort Smith was issued on the 24th, and another for the 
+4rkansas above the mouth of tlie Neosho on the 25th. 
The warnings were timelv and well disseminated and nearly 
all property tlist, could be protected was saved. The 

eat bulk of the losses sustained were to un rotected 

this nature was saved by the construction of temporary 
levees after the recei t of the flood warnings. 

indicated by. the receipt of H coiisiderable number of re- 
ports, were as follows: 
Tangilde property, including buildings. municipal plants, 

higliways and bridges _.__ -. . . . . . -. -. . - -. . . . . . - -. - -. . -. . . $50,000 
Losr of crops ... - - _._. . . -. - - - - - -. . . . . . - - -. . - - - -. . - -. - - -. - 200, OOO 
Loss of prospective crops (S0,OOO acres involved) .___. . . . -. . . . 250, OOO 
Loss of live atock and other movable property.. . . . . -. -. . . . -. 10, f)oo 
Rdrond bridges and rondbeda ._.._. -. . . - -. . _. -. . - -. . . . . 50, OOO 

of t,lie !I arger t.rihutmies. Heavy rains for four successive 

Okla., the Neosho River overflowed its banks a i ove and 

Ern1 lands, and even a considerable acreage o P lands of 

The losses in the K. ort Smith River district done, as 

Total loss ...._..__. - - - -. . . . . . . -. -. - -. . -. . . - -. . . -. - -. . 560,000 
75,000 Money value of property saved by Weather Bureau warnings. 
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Denison Tes.. ................... Red.. ............. 
Fulton Ark'. ................... .I.. .. .do ............ 

eveport, La.. ................ do. ........... 
, . r ................. I Little.. ........... 

Crossing, Tex.. .......... .! Sulphur.. ......... 
ey, Tes.. ................... do. ........... 

Arthur dity Tex. .............. _I.. . ..do.. .......... 
p g b o n l i ,  Ark.. ............. .I : :. . .do. ........... 

pi.. ............. ..I..:: :do.. 

JelTerson, Tex.. ................ .I'Ciiress. .......... 

.......... 

In  the lower Arkansas and White Rivers flood stages 
prevailed from the 2Sth or 29th, extending into the 
month of June. 

The most disastrous effects of the flood in the upper 
river districts were probably in the watershed of the 
Neosho River; in the vicinities of Iola, and Horseshoe 
Bend, Kans.. and were due in lar-e metisure to the break- 
ing of levees in the vicinity of PIorse.-l 3 ioe Bend on the 
morning of May 32. As a result, hundreds of acres of 
growing crops were flooded, and many fields of grain and 
vegetables were completely destroyed. Water stood on 
low farms from 5 to 15 fect deep. The estimated losses 
in Horseshoe Bend alone were placed at  $.rS,SOO, while the 
total damages in the vicinities of Horseshoe Bend and 
101s amounted, in the aggregate, to more than .YElO,O@@. 
Owing to the timely waimiiigs issued by the Wentplier 
Bureau, however, farinel% were on the lookout and in 
readiness for the flood, and not a single accident or loss of 
stock was reported. 

Overflowing of the Srkansrrs at8 Great Bend and Nick- 
erson, Kaiis., and of the smcall tributaries in the vicinity 
of Wichita, caused some slight damages to crops in the low 
lands, and to bridges. 

The following table gives some of tlie highest stages in 
the Arkansas and its tributaries during the month : 

Sonze of the highfat elngce i i i  tlic Ai-X.nJisne, dhy, 1.915. 

Ftk-1. 
2.0 
27. IJ 
2s. 0 

! 29. n 
29.0 
3li. 0 
2s. 0 
20. I! 
24.0 
1s. 0 

Station. River. 

! r,d;@ Vil;, K i i i c  .......... .......I . i r ! q ~ ! s . . .  ....... 
:.wi!l ~:,s,,l;r.~ , M a  .............. \-erdiqis.. ........ 
Emporia Krins.. ................... ('ot.tom~ood.. ..... 
Le Roy. Kms.. .................... do. .  .......... 
Iola, ~ a u s . .  ....................... .I : : : : :do.. .......... 
Oswe 0. lians.. .......................... do..  .......... 
Fort L e n ,  ~ l i l a . .  ............... _ i  1:r:md. ........... 
Canton. I Ma. .  .................... _ '  Norlh C.m.idiau.. .: 
Fort Smith, Ark .......... ......._. _ I  Arl<.inms.. ....... 1 
Little Rock. Ark. .................. I.. .. .do.. .......... I 

Neosho dopids. K m s - .  ......... ...I Il'eosho.. ......... 

Dardmelle. Ark. ............ .......I.. . ..do.. .......... 

Ffrl. 
8. n 

2.1. n 
ll).Il 
51. n __. n 

21. n 
1Y. j .I.> 0 -_. 

.,., 
3.11 

?Z. 11 
20. U 

~~~~~ ~~ 23. I 1  
25. n 

Cnlico Rock, Ark. ................. .! \Vliite.. .......... 1s. 0 
.do.. .......... 1% IJ 

Pine Bluff, Ark.. ................. .I.. .. .do.. ......... .I 
............. ....I :::: .do.. .......... 

. 
Feft. 

......... 
21.7 
1Y.5 
99 1 
24.0 
11.3 
LW. 1 
24.3 

4. G 

2IJ. 3 
53.2 

21.0 
21.0 

--. 

2. n 

25. n 

......... 

Red h%vr and trib uta.i+?s.-On ,4pril 33 heavy rnins 
set in over portions of the u per watershed of the ~ e d  

erallp over t.he ontire watershed. 
was the worst over t.his dist,rict since 190s. Aside from 
tlie daniages dile to the interruption of trzi.in scrvice ani1 
traffic, conservaOivo est,iiiictt.i?s place t.he actual losses 
occasioned hy- the flood itt not' less than one mid one-half 
million d o l h .  Consicltmhle losscs esteiiclecl from 
Oklahoma City to below Slire\~port, La.., hut talie heaviest. 
losses were sustained in Lnftiye t h ,  Miller,, IIenipst.cncl, m t l  
Little River Counties, Ark., and in 13owic C!ounty, Testis. 

The flood period estenderl over tlie lnt.ter part of 
April and the first clays of 3fa.y. The Iiigliest s t q e s  in 
feet und tlie dates of occurrence were as follows: 

River and continuer1 tliroug r I the 26th, estending - 
The resulting 

- 

! 
Sbtion. { River. 

Ft'tt. 
1s. 0 
311. 5 
34.1 
33.5 
29.1 
3ti. 1 
5s. 2 

31.4 
23. ti 

21.0 

Dntc of 
crest. 

Apr. 28. 
Apr. 29. 
hCng 2. 
May ti-7. 
IIny 9. 
M a y  17-18. 
- 4 1 ~ .  29. 
Apr. 25-27. 
Ayr. 28. 
Apr. 23-29. 

Statistics of money losses resulting from the flood have 
compiled from over 100 writteq reports been careful1 

Loss of tangible pro erty, mostly to highways, bridges, 
fences, levees, pipefines, houses, and land lost by caving 
banks .................................................... $255,000 

Corn and cotton for seed. ................................ 25, OOO 
Prospective cro s (150,000 acres involved) ................. 1,000, OOo 
Live stock, imp7eiuenta. etc.. ............................ 70, OOO 
Loss due to suspension of business.. ....................... 190, OOO 

Total loss .......................................... 1,540,000 
Money value of property saved by Weather Bureau warn- 

ings, largely live stock .................................. 750,000 

The timely warnings issued by the Weather Bureau at 
the earliest possible moment were based almost entire1 
upon scattered heavy rains and prepared peo le in a 8  
vance of the flood to move their property an ;P stock to 

ancl are as fo T lows: 

- -  - 
places of safety. 

Rivers of ilZ;is~s& pi.-Excessive general rains on May 
7 and S caused sud i en and sham rises in the Chiclia- 
sawhay River at  Shiibuta and anterprise, Miss., in the 
Pmcwoula River at Merrill, Miss. , and in the Pearl River 
at  Exinbur and Jackson, Miss. Flood sta es were 
reached at  E dinburg on May 7 and continuef through 
the lSth, mit,h a crest of 20 feet on the 15th. At Jackson 
a crest stage of 19. S feet prevailed on the 15th and 16th. 
The sta es were due to additional heavy rains on the 11th 
and l2t%. None of the other streams reached flood stage. 
No damage was sustained in the basins of the Chicka- 
snwlitty aud Puscagoula Rivers, but a t  Jackson, on the 
Pearl, nominal dania~es and much inconvenience resulted 
froni an overflow of ?'own Creek on Ma 7. 

Bureau mere useful to the lumbering interests as well as 
t.o t,he agricultural interests. 

R'ivrias qf L41ubnnia,.-A flood of corn nratively small 
extent in the Tornbivbee River below bemopolis, Ala., 
inundating only the rowes t river bottoms, occurred dur- 
ing Rhy. The river a t  Demo olis was above flood stage 
from the 13th to the lsth, inc 9 usive, with a crest of 40.8 
feet on the 14th. A stave of 42.4 feet (0.6 foot below 
flood sta.ge) wits reacliecy a t  Tuscdoosa, Ala., on the 
Black Warrior River on May S. Timely warnings were 
issued by the Weather Bureau. 

Statistics relative to the flood on the Tombigbee River, 
based upon data collected from reports by the public, are 
as follow~s: 
Loss of prospective crops (1,430 acrea involved) ............... $I., 200 
Loss clue to mispension of husiness ........................... 20 
No other losses reported. 
Money value of property awed by the issuance of flood warn- 

Tliis relatively great protection to propert is esplained 
by tlie fact that over 1,200 head of llve stoc l - were moved 
from lowlands in advance of the flood. 
Rivm qf South CaroEna.-Freshet s tagrs occurred in 

the Black and the Sant,ee Rivers of South Carolina, due 
to heavy local rains in scattered sections of the respective 
wat.ersheds, but no material damages were reported. 
The Black ltiver was above flood stage a t  Hingstree, S. C., 
from the 15th to the 17th, inclusive, with a crest stage 
of 13.7 feet, on the 16th. The Santee River was above 
flood stage at  Ferguson, S. C., from the 12th to the 19th, 
inclusive, with a crest sta e of 12.S feet on the 15th, lGth, 
am1 17th, and at Rimini, 5. C., from the 10th to the 16thJ 
inclusive, with a crest stage of 12.9 feet on the 15th. 

€?iwrs sf C'aZ+omia.-Freshet stages occurred in the 
rivers of California, with flood,stages as follows: At Sacra- 

Tho advices of sudden rises furnishe J by the Weather 

i n g  by tlie Weather Bureau.. ............................. 48,OOO. 
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in the wkersheds of the Adamsas and Xed Eivers. ‘.Che 
estimated damages in these tm\vo river d l e ~ ~ ~  alo~le -&hove mean sw level N~ I-orl;.. . . . . . 
esceeds $2,000,000, while the losses elscwliere over the Above Mean Orbelow- stage of April.1915.. . . ..._. __. . 

Mean stage of May. 1911.. . __._. . . . . . . 
Averago stage for May. last 10 years.. . country, though soniewhat niore local in estent, will 

G i F d z = -  

mento, Cal., on the Sacramento River; a t  Carters ranch, 
Cal., on the Kaweah River; at Piedra, Cal., on the Kings 
River. 

In  the California Valley the generally heavy ririiifds 
were beneficial to cro s of rain, while the only damage of 

pnny! the sus ension of traffic and the washing awav 
of tracts and {ridges. An eatininto of the probable 
damages sust-ained, however, is not 8s yet nrailnl>le. 
Rivers of Tcms.-Flood sta es occurred in tlie rivers o f  

nt Lo ansport, La.; Trinity River, Long Lake, Tes.: Lib- 
ert %‘ex; Fort Worth, Tes.; Dallas, Tex.; Brrrzos River, 
at %asliiiigtou, Tes.; Rosenberg, Tes. ; Hempstead, Tes. ; 
Kueces River, at  C!otulla, Tes.; Keches River, at Bock- 
land, Tex.; Guadalupe River, at Victoria, Tes. ii 
report of t8he floods of Tesas during the k t e r  pnrt of 
April and the first part of May will be found in the April, 

conse uence was su # . %  ered y the Southern Pacific Corn- 

Tens  dunng the early part of 9 ay as follows : Sabiiie River, 

-- 

mi. lj5 

+0.31 
-11.5s 
-0.30 

FlM. 

1015, REVIEW. 
Freshet stages occurred in the riwrs of Iowa, Illinois, 

+ O . l G  
-0.68 
-1.07 

and Indiana, kteudecl with some slight damages to crops 
in the lowlands due to the overflowing of smdl streams. 
In the vicinity of Springfield, Ill., considerable claniage 
and inconvenience was caused by the overflowing of the 
Sangamon River, due to unusudy escessive rainfall. 

The Penobscot River, at West Enfield, Me., reached 
flood sta e on May 2 and 3, with a crest of 13.6 feet 

RFCU )i.bulation~ of jlood Ioss.-The peatcst clamages 
caused i v  the floocls of May seem to have bem sustninetl 

on the a f .  

+O.% 
-1.21 
-1.12 

$4 s ,000. 
Hydropylis for t!) ical  points on several principal 

The stations selected for 
chart,ing me Kcokuk, St. Louis, Memphis, Vicksburg, 
:~nd X ew Orleans, on the Ilfiississippi : C!incninati and Cairo, 
on the Ohio : X ashville, on the Cumberland; Johnsonville, 
011 the Tennessee; Kansas City, 011 the Missouri; Little 
Rock, 011 t,he drknnsas: arid Slireveport, on the Red. 

rivers are s iowti on c 1 art’ I. 

MEAN LAKE LEVELS DURING MAY, 1015. 
By UNITED STATES LAKE SURVEY. 

[Dated: Detroit, Midi., Julie 5,1915.1 

The following data are reported in the “Notice to 
Marineis ” of the thove date : 

R3t3. 

Lakm. 

I Micliipnn i 
Superiur. a i d  Erie. 

I Iluron. I 
Ontarlo. 

. 

Ftf I .  
145.15 

+o. 11 
-1.80 
-1.76 
-3.80 +o. 19 
+o. 1 


